A novel biopolymer device fabricated by 3D printing for simplifying procedures of pancreaticojejunostomy.
The purpose of our research was to verify the feasibility and effectiveness of a novel three-dimensional printed biopolymer device (3DP-BPD) for duct-to-mucosa pancreaticojejunostomy (PJ) in minipigs. Polylactic acid (PLA) was selected as the raw materials for 3DP-BPD. Three components of a 3DP-BPD were designed and manufactured: hollow stent, supporting disk, and nut. A pancreatic duct dilation model was developed in six minipigs. After 4 weeks, minipigs underwent operations with duct-to-mucosa PJ using 3DP-BPD. The operation time and postoperative complications were analyzed. The anastomotic sites were evaluated grossly 4 weeks and 24 weeks after PJ, and the histological evaluation of anastomotic sites was performed 24 weeks after PJ. The operation time of six stitches duct-to-mucosa PJ was 9.1 ± 1.7 min. All minipigs survived without any adverse events like postoperative pancreatic fistula (POPF). Serum C reactive protein (CRP) and procalcitonin (PCT) levels were normal, and the anastomotic sites were connected tightly on gross observation and touch at 4 weeks and 24 weeks. Histological examinations indicated that the tissues were continuous between the pancreas and the jejunum. The use of 3DP-BPD did not increase the risk of severe local inflammation and POPF. 3DP-BPD used for duct-to-mucosa PJ is more convenient and clinically feasible for pancreatoenteric reconstruction.